Estradiol protects mesencephalic dopaminergic neurons from oxidative stress-induced neuronal death.
Oxidative stress is important in the process of dopaminergic neuronal degeneration in Parkinson's disease. Recent studies suggest that estrogens have neuroprotective effects in neurodegenerative disorders, including Alzheimer's disease. In the present study, we investigated neuroprotection against oxidative stress afforded by estradiol using primary neuronal culture of the rat ventral mesencephalon. Oxidative stress induced by glutamate, superoxide anions, and hydrogen peroxide caused significant neuronal death. Although simultaneous administration of 17beta-estradiol and glutamate did not show any significant effects, preincubation with 17beta-estradiol provided significant neuroprotection against glutamate-induced neurotoxicity (ED50 was 50 microM for dopaminergic and 15 microM for nondopaminergic neurons). Neuroprotection occurred even after a brief preincubation with 17beta-estradiol and was not significantly blocked by either an estrogen receptor antagonist or a protein synthesis inhibitor. These findings indicate that the neuroprotection against glutamate neurotoxicity is mediated by neither estrogen receptors nor activation of genome transcription. Other steroids (corticosterone, testosterone, and cholesterol) did not provide significant neuroprotection against glutamate-induced neurotoxicity. Furthermore, preincubation with 17beta-estradiol provided neuroprotection against neuronal death induced by both superoxide anions and hydrogen peroxide. Dichlorofluorescin diacetate, a marker of oxygen radicals, revealed that preincubation with 17beta-estradiol suppressed intracellular oxygen radicals induced by hydrogen peroxide. The biologically inactive stereoisomer of estradiol, 17alpha-estradiol, provided neuroprotection against glutamate-induced toxicity in dopaminergic neurons, as well as the 17beta isoform. 17Alpha-estradiol may be a potential therapeutic agent used to prevent dopaminergic neuronal death induced by oxidative stress in Parkinson's disease.